1 



COSMETIC CLEANSING FORMULATIONS BASED ON A COMBINATION OF 
SODIUM LAURETH SULFATE, ALKYLPOLYAMPHOPOLYCARBOXY- 
GLYCINATES AND N-ACYLAMINO ACID SALTS 

5 Cross-Reference to Related Applications 

This is a continuation application of PCT/EP02/08502, filed July 31, 2002. 
which is incorporated herein by reference in its entirety, and also claims the benefit 
of German Priority Application No. 101 38 035.6, filed August 2, 2001 and German 
Priority Application No. 101 50 409.8, filed October 11, 2001. 

10 

Field of the Invention 

The present invention relates to the use of a surfactant combination of 
sulfates or sulfonates, in particular sodium laureth sulfate, alkylpolyamphopoly- 
carboxyglycinates and N-acylamino acid salts in cosmetic cleansers. 

15 

Background of the Invention 

Surfactants are of major importance as washing-active substances in 
cosmetic cleansers. As a result of their specific molecular structure having in each 
case one hydrophilic (water-attracting) and hydrophobic (water-repelling) group in 
20 the same molecule, they are able to reduce the surface tension of water, to wet the 
skin, to facilitate the removal of dirt and to regulate foam. 

A distinction is made between four classes of surfactants: 

25 A first class is the nonionic surfactants. These include fatty alcohol 

ethoxylates [RO(CH2CH20)nH], fatty acid monoethanolamides [RCONHCH2CH2OH] 
and alkyi polyglycosides (APGs) 
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R = fatty acid radical. 



A second class is the amphoteric surfactants. These are compounds which 
contain both a cationic function, in most cases a quaternary nitrogen, and an anionic 
function, in most cases a carboxylate group. Their charge state is pH-dependent. 
They include alkylaminobetaines 




and also alkylamidoglycinates 



10 




R = fatty acid radical 



C=0 



NaO 
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The group of cationic surfactants consists of compounds which contain at 
least one quaternary nitrogen atom. These include, for example, alkylamines, 
15 alkylimidazoles, and ethoxylated amines. 

The group of anionic surfactants is formed from sulfates, sulfonates and 
carboxylates, i.e., salts of esters of sulfuric acid, and also salts of sulfonic and 
carboxylic acids. 

20 

The most common surfactants from this class are derived from lauryl alcohol 
(C12H25OH). These are the sodium salt of lauryl sulfate (sodium lauryl sulfate, SLS) 
with the structure C12H25OSO3 and ethylene glycol ether of the alcohol, which are 
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likewise esterified with sulfuric acid (sodium laureth sulfate, SLES). These have the 
structure: 

Ci2H25(OCH2CH2)n OSO3. 



5 Standard commercial sodium lauryl ether sulfate (sodium polyoxyethylene 

lauryl sulfate) which has been used in the present invention is, however, usually a 
mixture of substances whose structures obey the general formula 

O 

H3C-^CH2-CH2^CH2^0-CH2-CH2j^O-S-0'Na^ 
10 where m can assume the numbers 4 to 6 and n can assume the numbers 0 to 10. 



These compounds have excellent washing-active properties and good 
foaming ability. However, in relatively high concentrations, they have an irritative 
effect on skin and mucosa. In addition, they lead to a reduction in skin moisture and 
15 to an increase in the transepidermal water loss (TEWL). Due to the good availability, 
the excellent washing properties and last but not least due to the acceptable cost, it 
is barely possible to dispense completely with this surfactant. 



Summary of the Invention 

20 It was therefore the object of the present invention to develop more skin- 

friendly cosmetic cleansing formulations based on sodium laureth sulfate. 

Surprisingly, it was possible to overcome the shortcomings of the prior art 
using a mixture of the surfactants sodium laureth sulfate, one or more 
25 alkylpolyamphopolycarboxyglycinates and one or more N-acylamino acid salts, and 
to formulate cosmetic cleansers with good cleansing performance and high 
mildness. The cosmetic formulations according to the invention are characterized by 
a pleasant appearance and sensory properties, pleasant caring feel on the skin and 
a superior foam formation. Surprisingly, only small amounts of co-surfactants are 
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required in order to achieve this effect. Though US 5,693,604 and US 5,387,372 
mention surfactant combinations containing sodium laureth sulfate and N-alkylamino 
acid salts, in these cases amphocarboxyglycinate is used instead of the 
polyglycinate. Moreover, mixtures of five different surfactants are used which differ 
5 significantly in terms of their composition from the surfactant mixture according to the 
invention and therefore offered just as little to pave the way to the invention, as did 
WO 9959531 (combination of amphocarboxypolyglycinates and silicones), 
WO 9511004 (combination of amphocarboxypolyglycinates and alkoxylated amide) 
and WO 9501153 (combination of amphocarboxypolyglycinates and 2 
1 0 monoethanolamides). 

Detailed Description of the Preferred Embodiments 

According to the invention, the use of sodium carboxymethylcocoylpoly- 
propylamine as an alkylpolyamphopolycarboxyglycinate (INCI: sodium carboxy- 
15 methyl coco polypropylamine, e.g.: Ampholak 7CX/C [Akzo Nobel]) is advantageous, 
as is sodium cocoyi glutamate (INCI: sodium cocoyi glutamate) as an N-acylamino 
acid salt, which is used according to the invention advantageously in the form of its 
disodium salt (INCI: disodium cocoyi glutamate). 

20 According to the invention, it is advantageous to choose the following 

concentrations for the individual surfactants: 

Sodium laureth sulfate: 0.1 to 30% by weight, in particular 9 to 15% by weight 
and very particularly advantageously 10% by weight, based on the total weight of the 
25 formulation. 

Alkylpolyamphopolycarboxyglycinates: 0.1 to 10% by weight, in particular 0.1 
to 5% by weight and very particularly preferably 2% by weight, based on the total 
weight of the formulation. 

30 



104035.273434 



N-Acylamino acids: 0.1 to 10% by weight, in particular 0.5 to 5% by weight 
and very particularly preferably 2% by weight, based on the total weight of the 
formulation. 

In addition, the cosmetic cleansing formulations can, in accordance with 
the invention, advantageously comprise: 
anionic surfactants 

acylamino acids (and salts thereof), such as 

1. acyl glutamates, for example sodium acyl glutamate, di-TEA- 
palmitoyl aspartate and sodium caprylic/capric glutamate, 

2. acylpeptides, for example palmitoyl-hydrolyzed milk protein, 
sodium cocoyl-hydrolyzed soya protein and sodium/potassium cocoyl- 
hydrolyzed collagen, 

3. sarcosinates, for example myristoyi sarcosine, TEA-lauroyI 
sarcosinate, sodium lauroyi sarcosinate and sodium cocoyi sarcosinate, 

4. taurates, for example sodium lauroyi taurate and sodium 
methylcocoyi taurate, 

5. acyl lactylates, lauroyi lactylate, caproyi lactylate. and 

6. alaninates, 

carboxylic acids and derivatives, such as 

1. carboxylic acids, for example lauric acid, aluminium stearate, 
magnesium alkanolate and zinc undecylenate, 

2. ester carboxylic acids, for example calcium stearoyi lactylate, 
laureth-6 citrate and sodium PEG-4 lauramide carboxylate, and 

3. ether carboxylic acids, for example sodium laureth-13 
carboxylate and sodium PEG-6 cocamide carboxylate, 

phosphoric esters and salts, such as, for example, DEA-oleth-10 phosphate 
and dilaur6th-4 phosphate, 
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sulfonic acids and salts, such as 

1 . acyl isethionates, e.g. sodium/ammonium cocoyi isethionate, 

2. alkylarylsuifonates, 

3. alkylsulfonates, for example sodium cocomonoglyceride sulfate, 
sodium Ci2-i4-olefinsulfonate. sodium lauryl sulfoacetate and 
magnesium PEG-3 cocamide sulfate, and 

4. sulfosuccinates, for example dioctyl sodium sulfosuccinate, 
disodium laureth sulfosuccinate, disodium lauryl sulfosuccinate and 
disodium undecyleneamido- MEA sulfosuccinate 

and - 

sulfuric esters, such as 

1. alkyi ether sulfate, for example sodium, ammonium, magnesium, 
MlPA, TlPA laureth sulfate, sodium myreth sulfate and sodium C12-13 
pareth sulfate, and 

2. alkyI sulfates, for example sodium, ammonium and TEA lauryl 
sulfate. 

B. Cationic surfactants 

Cationic surfactants which can optionally be used advantageously are 

1. alkylamines, 

2. alkylimidazoles, 

3. ethoxylated amines and 

4. quaternary surfactants, and 

5. ester quats. 

Advantageous quaternary surfactants are alkylbetaine, 
alkylamidopropylbetaine and alkylamidopropylhydroxysulfane. 

Cationic surfactants can also preferably be chosen for the purposes of 
the present invention from the group of quaternary ammonium compounds, in 
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particular benzyltrialkylammonium chlorides or bromides, such as, for example, 
benzyldimethylstearylammonium chloride, and also alkyltrialkylammonium 
salts, for example cetyltrimethylammonium chloride or bromide, 
alkyldimethylhydroxyethylammonium chlorides or bromides, dialkyldimethyl- 
5 ammonium chlorides or bromides, alkylamidoethyltrimethylammonium ether 
sulfates, alkylpyridinium salts, for example lauryl- or cetylpyrimidinium chloride, 
imidazoline derivatives and compounds having cationic character, such as 
amine oxides, for example alkyldimethylamine oxides or alkylaminoethyl- 
dimethylamine oxides. In particular the use of cetyltrimethylammonium salts is 
10 advantageous. 

C. Amphoteric surfactants 

Amphoteric surfactants which can be used advantageously are 

1. acyl/dialkylethylenediamine, for example sodium acyl amphoacetate, 
15 disodium acyl amphodipropionate, disodium alkyi amphodiacetate, sodium 

acyl amphohydroxypropylsulfonate, disodium acyl amphodiacetate and 
sodium acyl amphopropionate, and 

2. N-alkylamino acids, for example aminopropylalkylglutamide, 
alkylaminopropionic acid. sodium alkylimidodipropionate and 

20 lauroamphocarboxyglycinate. 

D. Nonionic surfactants 

Nonionic surfactants which can be used advantageously are 
1 . alcohols, 

25 2. alkanolamides, such as cocamides MEA/DEA/MIPA, 

3. amine oxides, such as cocoamidopropylamine oxide, 

4. esters which are formed by esterification of carboxylic acids with 
ethylene oxide, glycerol, sorbitan or other alcohols, 

5. ethers, for example ethoxylated/propoxylated alcohols, 
30 ethoxylated/propoxylated esters, ethoxylated/propoxylated glycerol esters, 

ethoxylated/propoxylated cholesterols, ethoxylated/propoxylated triglyceride 
esters, ethoxylated propoxylated lanolin, ethoxylated/propoxylated 
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polysiloxanes, propoxylated POE ethers and alkyi polyglycosides, such as 
lauryl glucoside, decyl glycoside and cocoglycoside, 

6. sucrose esters, sucrose ethers 

7. polyglycerol esters, diglycerol esters, monoglycerol esters, and 
5 8. methylglucose esters, esters of hydroxy acids. 

Cleansing preparations according to the invention are advantageously in the 
form of gels and comprise one or more gel formers or hydrocolloids. 

10 "Hydrocolloid" is the technological abbreviation for the more correct name 

"hydrophilic colloid". Hydrocolloids are macromolecules which have a largely linear 
structure and have intermolecular forces of interaction which permit secondary and 
primary valence bonds between the individual molecules and thus the formation of a 
recticular structure. Some are water-soluble natural or synthetic polymers which, in 

15 aqueous systems, form gels or viscous solutions. They increase the viscosity of the 
water by either binding water molecules (hydration) or else by absorbing and 
encapsulating the water into their interwoven macromolecules, at the same time as 
restricting the mobility of the water. Such water-soluble polymers represent a large 
group of chemically very different natural and synthetic polymers whose common 

20 feature is their solubility in water or aqueous media. A prerequisite for this is that 
these polymers have a number of hydrophilic groups sufficient for solubility in water 
and are not too greatly crosslinked. The hydrophilic groups may be nonionic, anionic 
or cationic in nature, for example as follows: 
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The group of the cosmetically and dermatologicaliy relevant hydrocolloids can 
be divided as follows into: 

organic, natural compounds, such as, for example, agar agar, carrageen, 
5 tragacanth, gum arabic, alginates, pectins, polyoses, guar flour, carob bean flour, 
starch, dextrins, gelatins, caseine, 

organic, modified natural substances, such as, for example, 
carboxymethylcellulose and other cellulose ethers, hydroxyethylcellulose and 
hydroxypropylcellulose and the like, 
10 organic, completely synthetic compounds, such as, for example, polyacrylic 

and polymethacrylic compounds, vinyl polymers, polycarboxylic acids, polyethers, 
polyimines, polyamides, and 

inorganic compounds, such as, for example, polysilicic acids, clay minerals, 
such as montmorillonites, zeolites, and silicas. 



Hydrocolloids which are preferred according to the invention are for example, 
methylcelluloses, which is the term used for the methyl ethers of cellulose. They are 
characterized by the following structural formula 
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in which R may be a hydrogen or a methyl group. 

Particularly advantageous for the purposes of the present invention are the 
cellulose mixed ethers, which are generally likewise referred to as methylcelluloses, 
which contain, in addition to a predominating content of methyl groups, additionally 
2-hydroxyethyl groups, 2-hydroxypropyl groups or 2-hydroxybutyl groups. Particular 
preference is given to (hydroxypropyl)methylcelluloses, for example those available 
under the trade name Methocel® E4M from Dow Chemical Comp. 

Also advantageous according to the invention is sodium 
carboxymethylcellulose, the sodium salt of the glycolic ether of cellulose, for which R 
in structural formula I may be a hydrogen and/or CH2-C00Na. Preference is given 
to the sodium carboxymethylcellulose available under the trade name Natrosol Plus 
330CS from Aqualon, also referred to as cellulose guru. 

Also preferred for the purposes of the present invention is xanthan (CAS No. 
11138-66-2), also called xanthan gum, which is an anionic heteropolysaccharide 
which is usually formed by fermentation from corn sugar and is isolated as the 
potassium salt. It is produced by Xanthomonas campestris and some other species 
under aerobic conditions and has a molecular weight of from 2x10^ to 24x10^. 
Xanthan is formed from a chain having p-1 ,4-bonded glucose (cellulose) with side 
chains. The structure of the subgroups consists of glucose, mannose, glucuronic 
acid, acetate and pyruvate. Xanthan is the name given to the first microbial anionic 
heteropolysaccharide. It is produced by Xanthomonas campestris and some other 
species under aerobic conditions and has a molecular weight of from 2-15 10®. 
Xanthan is formed from a chain having p-1 .4-bonded glucose (cellulose) with side 
chains. The structure of the subgroups consists of glucose, mannose, glucuronic 
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acid, acetate and pyruvate. The number of pyruvate units determines the viscosity 
of the xanthan. Xanthan is produced in two-day batch cultures with a yield of 70- 
90%, based on carbohydrate used. In this connection, yields of 25-30 g/l are 
achieved. After the culture has been destroyed, work-up takes place by precipitation 
5 with, for example, 2-propanol. Xanthan is then dried and ground. 

An advantageous gel former for the purposes of the present invention is also 
carrageen, a gel-forming extract with a similar structure to agar, from North Atlantic 
red algae, which belong to the Florideae (Chondrus crispus and Gigartina stellata). 

10 

The term carrageen is frequently used for the dried algae product and 
carrageenan for the extract thereof. The carrageen precipitated from the hot-water 
extract of the algae is a colorless to sand-colored powder with a molecular weight 
range from 100 000-800 000 and a sulfate content of about 25%. Carrageen, which 

15 is very readily soluble in warm water, forms a thixotropic gel upon cooling, even if the 
water content is 95-98%. The rigidity of the gel is effected by the double helix 
structure of carrageen. In the case of carrageenan, three main constituents are 
differentiated: the gel-forming k fraction consists of D-galactose 4-sulfate and 3,6- 
anhydro-a-D-galactose, which has alternate glycoside bonds in the 1,3- and 1,4- 

20 position (by contrast, agar contains 3,6-anhydro-a-L-galactose). The nongelling X 
fraction is composed of 1,3-glycosidically linked D-galactose 2-sulfate and 1,4- 
bonded D-galactose-2,6-disulfate radicals, and is readily soluble in cold water. The 
i-Carrageenan, composed of D-galactose 4-sulfate in 1,3 bond and 3,6-anhydro-a- 
D-galactose 2-sulfate in 1,4 bond, is both water-soluble and also gel-forming. 

25 Further carrageen grades are likewise referred to using Greek letters. The type of 
cations present (K^ NH/. Na*. Mg^\ Ca^*) also influences the solubility of the 
carrageens. 

Polyacrylates are gelling agents likewise to be used advantageously for the 
30 purposes of the present invention. Polyacrylates advantageous according to the 
invention are acrylate-alkyi acrylate copolymers, in particular those chosen from the 
group of so-called carbomers or carbopols (Carbopol® is actually a registered 
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trademark of NOVEON Inc.). In particular, the acrylate-alkyi acrylate copolymers 
advantageous according to the invention are characterized by the following structure: 



■-CHo— CH- 



C=0 
I 

OH 



CH3 

I 

-CH2— C 

I 

c=o 
I 



where is a long-chain alkyi radical, and x and y represent numbers which 
symbolize the respective stoichiometric proportion of each of the comonomers. 

According to the invention, preference is given to acrylate copolymers and/or 
10 acrylate-alkyi acrylate copolymers which are available under the trade names 
Carbopol® 1382, Carbopol® 981 and Carbopol® 5984, Aqua SF-1 from NOVEON 
Inc. and as Aculyn® 33 from International Specialty Products Corp. 



Also advantageous are copolymers of Cio.3o-alkyl acrylates and one or more 
15 monomers of acrylic acid, of methacrylic acid or esters thereof which are crosslinked 
with an allyl ether of sucrose or an allyl ether of pentaerythrltol. 



Compounds which carry the INC! name "Acrylates/Cio-3o AlkyI Acrylate 
Crosspolymer*' are advantageous. Particularly advantageous are those polymers 
20 available under the trade names Pemulen TR1 and Pemulen TR2 from NOVEON 
Inc. 

Also advantageous are compounds which the INCI name "acrylates/C12-24 
pareth-25 acrylate copolymer" (obtainable under the trade names Synthalen® 
25 W2000 from 3V Inc.), which the INCI name "acrylates/steareth-20 methacrylate 
copolymer" (obtainable under the trade names Aculyn® 22 from International 
Specialty Products Corp.), which the INCI name "acrylates/steareth-20 itaconate 
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copolymer'* (obtainable under the trade names Structure 2001® from National 
Starch), which the INCI name "acrylates/aminoacrylates/C10-30 alkyi PEG-20 
itaconate copolymer" (obtainable under the trade names Structure Plus® from 
National Starch) and similar polymers. 

5 

The total amount of one or more hydrocolloids in the finished cosmetic or 
dermatological preparations is advantageously chosen to be less than 1.5% by 
weight, preferably between 0.1 and 1.0% by weight, based on the total weight of the 
preparations. 

10 

It is advantageous for the purposes of the present invention if the content of 
one or more polyacrylates in the cosmetic or dermatological cleansing emulsion is 
chosen from the range from 0.5 to 4% by weight, very particularly advantageously 
from 0.7 to 2% by weight, in each case based on the total weight of the preparations. 

15 

The embodiment particularly preferred according to the invention for 
thickening the surfactant systems according to the invention consists of the 
combination of ethoxylated glycerol isostearates with fatty alcohol polyglycol ethers. 
Particular preference according to the invention is given here to the combination of 

20 PEG-90 glyceryl isostearate with laureth-2 (e.g. Oxetal VD92, Zschimmer & 
Schwarz). It is particularly advantageous according to the invention to use 
ethoxylated glyceryl isostearates in a concentration of from 0.2 to 8% by weight and 
in particular from 1 to 2% by weight, based on the total weight of the formulation, and 
to use fatty alcohol polyglycol ethers in a concentration of from 0.1 to 5% by weight 

25 and in particular from 0.1 to 0.5% by weight, based on the total weight of the 
formulation. 

The ratio of alkyI ether sulfates + alkylpolyamphopolycarboxyglycinates to 
ethoxylated glycerol isostearates is, in these thickened preparations, 1:1 to 20:1 and 
30 particularly preferably 8:1 to 15:1. In these thickened preparations, the ratio of 
sulfate and/or sulfonate surfactants to alkylpolyamphopolycarboxyglycinates is 10:1 
to 2:1 and particularly preferably 3:1 to 6:1 . 
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It is also advantageous to add complexing agents to the preparations 
according to the invention. The complexing agents are advantageously chosen from 
the group consisting of ethylenediaminetetraacetic acid (EDTA) and anions thereof. 
5 nitrilotriacetic acid (NTA) and anions thereof, hydroxyethylenediaminotriacetic acid 
(HOEDTA) and anions thereof, diethylene aminopentaacetic acid (DPTA) and anions 
thereof, trans-1,2-diaminocyclohexanetetraacetic acid (CDTA) and anions thereof, 
tetrasodium iminodisuccinate, and trisodium ethylenediamine disuccinate. 

10 Apart from the abovementioned substances, the compositions comprise, in 

accordance with the invention, optionally the additives customary in cosmetics, for 
example perfume, dyes, antimicrobial substances, refatting agents, complexing and 
sequestering agents, pearlescent agents, plant extracts, vitamins, active ingredients, 
preservatives, bactericides, pigments which have a coloring action, thickeners, 

15 softening, moisturizing and/or humectant substances, or other customary 
constituents of a cosmetic or dermatological formulation, such as alcohols, polyols, 
polymers, foam stabilizers, electrolytes, organic solvents or silicone derivatives. 

In a particular embodiment, the present invention relates to liquid soaps or 
20 washing lotions. Such products are used not only for washing the hands, but are 
usually also used for the entire body, including the face. Accordingly, they are also 
suitable for use as shower preparation. In developing these products, the 
dermatological requirements are at the forefront since the skin is in intensive contact 
with the concentrated surfactant solution. Particular emphasis is therefore placed on 
25 the choice of mild surfactants in low concentration. Further criteria are also a good 
foaming ability, and a pleasant, refreshing scent and the simultaneous care of the 
skin. Washing lotions and in particular shower baths usually have viscosities of from 
about 2 000 to 10 000 mPa-s which, on the one hand, permit good extensibility of the 
product with rapid foaming, but, on the other hand, should be sufficiently high to 
30 enable trouble-free application by hand or flannels. 
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Liquid soaps or washing lotions are generally characterized by a greater or 
lesser water content, but generally develop no noteworthy care effect since they 
have only a low oil content. 

In addition, it is advantageous according to the invention to use the cosmetic 
cleansing formulations as bath, foam or shower bath formulation (e.g.: shower gels). 

The examples below are intended to illustrate the present invention without 
limiting it. Unless stated othen/vise, all amounts, proportions and percentages are 
based on the weight and the total amount or on the total weight of the preparations. 



EXAMPLES 
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